Introduction
The most common type of symptomatic tachyarrhythmia in children is supraventricular tachycardia (SVT) [1, 2] . Supraventricular tachycardia in children is rarely a life-threatening condition; however, it may produce many symptoms, such as palpitations, dizziness, syncope, chest pain, dyspnea, and lower exercise tolerance, and consequently impede the comfort of life [1, 3] . The symptoms and consequences of arrhythmia depend, among other things, on its type, frequency of cardiac rhythm or its duration.
In the pediatric group the accessory atrioventricular pathway, due to Wolff-Parkinson-White syndrome, is the most frequent cause of SVT. A less common type of SVT is atrioventricular nodal reentrant tachycardia (AVNRT) or atrial ectopic tachycardia (AET) [1, 2] . The present studies carried out among adult patients prove that cardiac arrhythmias may significantly affect the quality of life (QoL) [4, 5] . The results of studies performed in pediatric patients also indicate that arrhythmia may significantly impact the QoL [3, 6, 7] . There are only a few available studies evaluating the quality of life in pediatric patients with SVT. Quality of life may be difficult to evaluate among pediatric patients as it must be multidimensional and involve physical, mental, and social health domains. In accordance with the current recommendations QoL evaluation must be performed on the basis of a generic questionnaire supplemented by a specific questionnaire for the studied group. Until recently, researchers investigating the QoL in children with cardiac conditions based their studies only on generic questionnaires, which may be useful but not thoroughly effective to evaluate the QoL of children with arrhythmia or heart disease [8] . Therefore, in recent years several pediatric questionnaires have been developed, designed for cardiac patients, such as the PedsQL Cardiac Module [9, 10] or the Pediatric Cardiac Quality of Life Inventory [11] [12] [13] . Unfortunately, neither of these is available in a Polish language version.
The aim of this study was to evaluate the medical and psychological parameters of the QoL of the children with a confirmed diagnosis of SVT and to compare the obtained results with a group of healthy children. The evaluation was done on the basis of the generic questionnaire supplemented by the specific questionnaire developed by the authors for the needs of the studied group.
Material and methods

Patients
The study group included SVT children aged 7-18, inhabitants of Poland, with no organic heart disease or other chronic conditions that may disturb the QoL, treated in our institution during 2010-2014. The control group was composed of healthy children, aged 7-18, inhabitants of Poland, with no medical conditions that could impede their QoL and who took no medicines. This group was selected by pediatricians, who were acquainted with the authors, during routine check-ups in 2014-2015. The minimal inclusion criterion was the age of 7 years, which was perceived as the age of school maturity. It was assumed that children below 7 years of age might find it difficult to provide autonomous, or with a little help from adults, answers to all the questions in the questionnaire and, what is more, before 6 years of age emotional lability, treated as a developmental norm, could negatively affect the reliability of the given answers.
WHOQOL-BREF (Appendix 1)
The WHOQOL-BREF instrument comprises 26 items, which measure the following broad domains: physical health, psychological health, social relationships, and environment. The WHOQOL-BREF is a shorter version of the original instrument that may be more convenient for use in large research studies or clinical trials [14] . The questions included in the questionnaire are rated on a five-point Likert scale; the points are calculated in accordance with the established code and transformed to a 4-20 scale and subsequently to a 0-100 scale. The higher the score obtained in one domain, the higher is the QoL. WHOQOL-BREF also includes questions analyzed individually: question 1, concerning individual general perception of QoL, and question 2, concerning individual general perception of one's health. Considering the patients' age, the question regarding sexual activity, part of the social domain, was removed from the questionnaire.
Pediatric Arrhythmia Related Score (Appendix 2)
The second instrument used in this study was the questionnaire regarding patients' feelings and observations connected with arrhythmia -the Pediatric Arrhythmia Related Score (PARS), which was developed for the purpose of the scientific project by pediatric cardiologists in collaboration with a clinical psychologist and adjusted to the group of arrhythmia children. The questionnaire contains 32 questions, which are grouped into 3 domains: physical, regarding the symptoms perceived as specific or likely to accompany SVT; medical satisfaction, concerning cooperation with medical care professionals; and the psychological domain, referring to the emotional condition of the studied individuals. The answers are provided using a 1-5 point scale where '1' means 'absolutely not' and '5' means 'absolutely yes'. Each domain is assessed on a 1-5 point scale and numeric results of individual areas are 'negatively directed', i.e. the lower the numeric value, the higher the QoL. For the purpose of this research, only the questions regarding physical and psychological aspects were used, assuming that the questions referring to medical satisfaction are inappropriate to be analyzed in a group of healthy children, who do not or hardly have any contacts with medical care professionals. However, these questions were used for further analyses of the group of SVT children.
Data collection
The WHOQOL-BREF questionnaire and the unabbreviated PARS questionnaire were completed by both groups of patients.
The inclusion criteria for a patient were to provide written consent from their parents and the patient's approval after they had become familiar with all the data regarding the scientific study. On entering the study each patient underwent a detailed interview and physical examination. The effects of cardiac arrhythmias on medical and psychological parameters of the QoL were assessed in patients with SVT included in the study, and the collected results were compared with the group of healthy children. The study protocol was approved by the Bioethics Committee.
Statistical analysis
Statistica 10 (a data analysis software system) was used to perform the statistical analysis. A probability level of p < 0.05 was regarded as significant. The two groups were statistically compared with regard to age, gender, education and place of living (village/town). Due to the lack of a normal distribution, the comparison of patients' age was performed using the nonparametric Mann-Whitney U test. The age was determined by a mean value, standard deviation and a median. Gender and place of living were compared using the c 2 with Yates correction test. The above results were presented as numbers in categories and percentage values. Education was compared using a nonparametric Mann-Whitney U test, and the results were also presented as numbers in categories and percentage values. The study compared the scores obtained in 4 domains of the WHOQOL-BREF questionnaire and 2 domains of the PARS questionnaire of SVT children and healthy children. Moreover, two questions of WHOQOL-BREF were analyzed individually: question 1, concerning individual general perception of the QoL, and question 2, concerning individual general perception of one's health. The above values were represented using the mean and standard deviation, median and range. The nonparametric Mann-Whitney U test was used to perform comparisons of the above quality of life parameters between the two groups of patients. Comparisons in the SVT group were also performed. The patients who take medicines and the patients who do not take them were compared using the nonparametric Mann-Whitney U test. The analysis was also performed to evaluate how the QoL of SVT children differs depending on arrhythmia duration (from diagnosis until the time of questionnaire completion), SVT type (atrioventricular reentrant tachycardia -AVRT, AVNRT, AET) and frequency of SVT episodes (at least once a month, less frequently than once a month but at least once every 3 months, and patients with SVT episodes less frequently than once every 3 months). For these analyses the nonparametric KruskalWallis test with the Dunn-Bonferroni multiple comparison test were used. To assess correlations between scores in PARS and WHOQOL-BREF, Spearman's rank correlation coefficient was used.
Results
Patient demographics
All children with cardiac disorders included in the study underwent electrophysiological study (EPS), on the basis of which the following forms of SVT were diagnosed: AVRT (61.1%), AVNRT (33.3%), AET (3.9%). One child was diagnosed with persistent junctional reciprocating tachycardia (PJRT). In 2 patients with SVT, previously confirmed with ECG, arrhythmias were not induced during the EPS study.
The mean ± SD age of the first SVT episode was 10 ±4.6 years. In the SVT group clinical symptoms were reported by 89.4% of children, while the remaining patients were asymptomatic. In the SVT group antiarrhythmic drugs were taken by 64.4% of the patients, while the remaining children were not treated pharmacologically (Table I) .
WHOQOL-BREF
The analysis of the provided responses on a five-point Likert scale showed differences between the group of healthy children and SVT patients. Significant differences were found regarding general satisfaction with the quality of life (p < 0.0001) and general satisfaction with the health condition (p < 0.0001): only 1 child (1.2%) of the healthy group was dissatisfied with the quality of life (mean: 4.3; median: 4.0), whereas dissatisfaction was expressed by 12.7% of the children in the SVT group (mean: 3.8; median: 4.0); similarly, 24.6% of arrhythmia children were dissatisfied with their general health condition (mean: 3.1; median: 3.0), while only one patient in the group of healthy children expressed dissatisfaction (mean: 4.2; median: 4.0) (Figure 1) .
Following the analysis of the WHOQOL-BREF questionnaire it was observed that the SVT group demonstrated significant differences in comparison with healthy children with regard to physical and psychological domains. The lowest scores were found on the following sub-scales regarding physical domain (Phd): pain and discomfort, dependency on drugs and treatment, energy and fatigue, mobility, everyday activities, work capacity (Table II) . The number of points on a 0-100 scale obtained in Phd in the SVT group was mean ± SD: 65.7 ±15.8, whereas in the healthy children it was 81.6 ±12.8 ( Figure 2 ). Significant differences were also found regarding the following sub-scales that refer to the psychological domain (Psd): self-esteem, negative feelings, memory and concentration (Table II) . The average number of points in Psd was mean ± SD: 75.8 ±15.2 in the SVT group and 81.3 ±14.1 in the healthy children ( Figure 2) . No significant differences were found with regard to the average number of points in the following domains: social relationships (SRD) and environment (EnD). The average number of points in SRD was mean ± SD: 79.2 ±16.8 in the SVT group and 80.6 ±16.5 in the healthy children; the average number of points in EnD was mean ± SD: 77.4 ±13.3 in the SVT group and 79.3 ±15.5 in the healthy children ( Figure 2 , Table II ). 
PARS (authors' own questionnaire)
The analysis of the PARS questionnaire showed significant differences in both compared domains (Figure 3) . The mean ± SD value on a 1-5 scale in Phd was 2.3 ±0.7 in the SVT group and 1.6 ±0.3 in the control group. The mean ± SD value in Psd was 2.3 ±0.7 in the SVT group and 2.1 ±0.6 in the healthy children.
The analysis of Phd showed significant differences in 11 out of 13 questions related to the discussed domain, indicating significantly increased symptoms in the SVT group (Table III) ; Psd showed differences in 3 out of 7 related questions. The SVT patients were more likely to cry and feel sad and nervous when compared with the healthy children (Table III) .
SVT group analysis
In the SVT group the patients who take medicines and those who do not were compared. The children who take medicines were less satisfied with their general health condition (mean/median: 3.0/3.0 vs. 3.4/4.0; p = 0.0017) and ranked lower only in Phd of the WHOQOL-BREF question- Frequency of SVT episodes had a significant impact on the QoL. The differences were observed among children who had SVT episodes at least once a month and the patients with SVT episodes less frequently than once every 
Discussion
The results of our study indicate that the QoL of SVT patients is worse than that of the healthy children. Both medical and psychological parameters of the QoL are lower in the group of SVT children. Healthy children reported significantly greater contentment with regard to general satisfaction with the QoL and general satisfaction with the health condition. No differences were observed in SRD referring to such areas as personal relationships or social support. Also, no differences were observed in terms of EnD, which concerns, among others, such areas as financial resources, freedom/safety, abilities to obtain new information and skills, transport and home environment and physical environment. The high level of satisfaction proves no relation between This study demonstrates that the limitations resulting from the disease significantly lower the QoL of the children with SVT: the necessity to take medications as well as arrhythmia symptoms may have an additional negative impact on QoL, especially in terms of physical activities.
There are only a few available studies regarding evaluation of the QoL of pediatric patients with a diagnosed SVT, and these studies are based on a significantly lower number of patients in comparison with our study group.
Pulgaron et al. assessed the quality of life and psychosocial functioning of children with cardiac arrhythmias; however, the inclusion criterion in this study was the diagnosis of any type of cardiac arrhythmia [15] . Also, in the studied group 35% of the patients previously underwent surgery related to their heart condition [15] . In our study we gathered a group of children with a diagnosed SVT, without organic heart condition or other chronic diseases that might impede the quality of life, with the aim of obtaining a more uniform group and reliable data. Apart from that, we gathered a group of healthy patients and we used them as a benchmark to analyze the scores obtained in the SVT group. Walfridsson et al. assessed the effects of SVT in adult patients on Health-Related QoL using reference groups [4] , and this approach appears appropriate as it guarantees more reliable study results.
The available studies performed in pediatric patients show that the QoL of pediatric patients with cardiac arrhythmias is comparable to that of the children with chronic diseases [3] . Czosek et al. report that QoL scores in pediatric patients with SVT are not different from children with tetralogy of Fallot [7] . Moreover, Maryniak et al. reported that AVRT and AVNRT in children may have a negative impact on cognitive and emotional development [6] .
Evaluation of the QoL has become a commonly applied procedure in clinical practice. Good treatment resulting in the improvement of patients' physical functioning or even their complete recovery does not always correspond with their psychological well-being or health perception. This is particularly often observed among cardiologic patients who are very concerned about their heart condition. Adult patients with cardiac conditions may suffer from depression and anxiety and may require psychotherapeutic support [16] . Disease effects on QoL are also perceived in other areas of medicine, and thus researchers develop either novel specific questionnaires adapted to particular groups of patients [17] or questionnaires evaluating particular aspects of psycho-social functioning, such as the Hospital Anxiety and Depression Scale (HADS) [18] .
Currently, the QoL evaluation should be based on a generic questionnaire supplemented with a specific questionnaire for a studied group. For our study we used a short version of the WHOQOL-BREF questionnaire, which is an international, cross-culturally valid, universal and commonly applied instrument allowing for a comprehensive evaluation of the basic parameters of the QoL. It is an acknowledged tool, referred to in the subject literature [19] . It is used by investigators to assess the QoL not only in adults but also in children and teenagers [20, 21] . Currently, one of the existing and approved, specific questionnaires for children with cardiac conditions is the PedsQL Cardiac Module [9, 10] , which was validated by Uzark et al. in pediatric patients with structural heart disease. This questionnaire is unfortunately not available in a Polish language version. The other one is the Pediatric Cardiac Quality of Life Inventory [11] [12] [13] , adapted to cardiologic patients, also not available in Polish. Investigators try to create their own questionnaires adapted to children with cardiac arrhythmias. One such questionnaire is the Cardiac Arrhythmia Quality of Life for Youths, on the basis of which the authors evaluated the QoL and psychosocial functioning of pediatric patients with arrhythmia [15] . In our study we also attempted to develop our own specific questionnaire, adjusted to the studied group. Thus the Pediatric Arrhythmia Related Score questionnaire was created, which evaluates individual feelings and observations and which was used as a supplementary tool to perform our analysis.
On the basis of the performed QoL analysis, we suppose that the PARS questionnaire might be a useful tool that supplements the generic questionnaire. On the basis of the PARS questionnaire it was observed that patients with SVT much more frequently reported negative physical feelings and as a result they felt physically weaker than their healthy peers. Similarly, on the basis of the WHOQOL-BREF questionnaire we noted significantly higher quality of life within Phd among healthy children.
When analyzing psychological aspects, comparable results were also obtained regarding both questionnaires. Comparative analysis on the basis of the PARS questionnaire showed that the patients with SVT in comparison with healthy children were more nervous, sadder, less cheerful and, furthermore, they believed that more things made them cry when they compared themselves to healthy peers. On the basis of the WHOQOL-BREF questionnaire it was noted that more frequently they had negative emotions, such as unhappiness, fear, misery and depression, had worse self-es-teem and ability to concentrate than healthy children and generally worse QoL with regard to Psd.
General questionnaires provide more time-stable results and may not identify small but significant changes in the QoL. Questions in specific questionnaires address only those subjects which are more relevant in the population for which this questionnaire has been designed. They are more sensitive to changes and may reveal improvement of the QoL, even if the general questionnaire fails to prove that. We speculate that the PARS questionnaire may prove a more useful and sensitive tool than WHOQOL-BREF when evaluating the influence of ablation on patients' quality of life. In order to prove that, further analyses in the SVT group are necessary.
It should be stressed that 181 out of 183 patients included in our analysis underwent a successful RF ablation procedure and therefore further analysis and assessments are needed in order to evaluate whether ablation performed in our patients positively affects their psychophysical functioning.
Patients with SVT experience a lot of negative feelings, and it is important to assess how arrhythmia or the limitations related to the disease and its treatment impact the patient's physical, emotional and social well-being. These features are particularly useful in everyday clinical practice as the questionnaires may identify deterioration of the QoL, which can be difficult to observe during the course of routine check-ups. It appears useful to single out the patients for whom ablation treatment would be particularly recommended (medical and psychological reasons).
The authors acknowledge the following limitations of the performed study: -although the presented group of patients is the most numerous pediatric SVT group described so far in the available literature concerning quality of life assessment, it is still quite a small group; -the study was performed in one research center; -the study does not include the whole age range of the patients who undergo ablation treatments; due to the type of the selected method only children under 7 years of age were included in the study.
In conclusion, the QoL in children with SVT is significantly lower in comparison with healthy children. Both medical and psychological parameters of the QoL in the group of SVT children are lower.
The diagnosis of SVT has no influence on the social and environmental areas of the QoL. The PARS questionnaire appears to be a useful tool as a disease-specific quality of life instrument that supplements the generic questionnaire for QoL evaluation in children with SVT. It is a comparable instrument to WHOQOL-BREF for evaluation of physical and psychological functioning of SVT patients.
